PC10372, Mathematics 2
Wor kshop Sheet 3 Solutions

1)
1. Vf=i+j—-2k
2. Vf =10z — 2)i — zk
3. Vf = —2e *sin(ry)i + me % cos myj

2) The unit vector in the direction is requiréd= (i + j)/+/2 and we need to calculaféf - i, evaluated at
the origin.

2. Vf- (TJ) lx_zzoatx:y:z:o.

3. Vf-(H) = 2e—dnm o meeom Aty =y = 2 = 0 this evaluates ta/v/2.

3) Atthe originz =y =2=0
1. Vf=i+j—-2k
2.Vf=0
3. Vf =7j
The rate of change is greatest in the directios V f/|V f|

1. + j — 2k), rate of changdV f| = V6

n= %(i
2. nis undefined|Vf| =0
3. n=j|Vf|l=n
4) Define the functioy(z, y, z) = 23y?2 — 1 = 0. The vectoiVg is normal to the surfaces of constant
Vg = 32%%2i+ 22%y2j + 239k
= 3i+ 2j+ k atthe point (1,1,1).

So the vecton = 3i+2j+k is normal to the surface at (1,1,1) and hence the unit nosxai+-2j+k) /+/14.
5)v(z,y) = e *i+ j. The field lines are given by

@ — Uy(xv y)
dz vz (2, y)
= — = e.’E
e
—y = e"+c



werec is a constant. Different field lines correspond to differemities ofc. So
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